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[, EXPYARIFEWES TO DEUWHxANE LHE SPRESGLY Ok DrICK LingeisS

By A. Cvotsdev, Scientific Aasistsnt of the Fstlonel
.{nstifuta for 311 Puilding Matters, )oskva

[Diagram referred to hereln are not reproduced;l’
Y . Ausirect: Tests on the strensth of brick lintela of asev-
- eral types of construction are deacribed, snd from these the .
conclusion ig drawn that with the use of ceient or cement-
1ime mortar, the flat erch end reinforsed trick lintel exhibit
' no advantsges over lintels of simple brick mesonry in horizon-
tal layers. Considering its proporticmate sirength, the lat-
ter type 1s moré econcmicsl and therefore preferabla Go the
cther. : -
In 1928, tho Kationel Research Institute for All Puild-
ing Meitera, in Foskva, prepared, among other research pro-
’ Jects, a number of experiments I‘ox-_detormining the gtx-ong:h
of lintels in brick walls. These expsriments, conducted by
“ie authopp are approaniing Sarmifm i o, an slirss

tha foarmation ot saveral interesving, practicsi SHRCIuBLlon.
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and a 21l thicknese of o mricls. Their totnl len~th arownt-~
s 406 4 meteray and overall Nelrit, b Tebose G Sl ot
mode wibh olther a 1:4 cement mortier or 8 1.1:0 lime-cercnt
=ixtore. In order to riptmize the time noccassry for the e¥-
periments, the teet ot jeots were fintenod sepBrotely, and

t_. i wn i

Y]
Haws &N

E 54

aftar hordeninr were moved hy crone onto fhe tes

ot oup AN & nerranent. g0lls foundatirn. Totvewn the toyt

4

ot ject ané the frundstion, thepe verse inserteé s laver of
mortar which tound the 1intel vi+h the Tonrdation,

after the test ohject had rergined on the foundation oy
one weel, the loading of the 1intel wes underteken, Tor ™is
mrpose, an onening vas provided in the canter of fhe sron
ta reoeive n haar eention which wenld tynnests fhe T0ec, A
nydreulic jock servec for porer production and vas fitted wits
two praviously ecslitrated manoreters for jetermining the force
13, effect. "his simple opoarntus provec completely acdegurtc
for the experiment wlth trick lintels.

All test orjects in the Tirst series of expariments had
the seme elfective helrht, 3 wowever, iray ¢iffered in thelr
constmetion. Thore vere flat srreohes, reinforced ryricl lin-

- tels, snd simole Tintels wifh‘hrickalnlf 1v» horizontal lavyers,

e reinforcement of the veinforced rick lintgls was
inserted either tetreen the f4pat apd recond rrick crurses,

! or retvreen the Indivifual Yricks, i.e., in the verticnl
v ioints of the lever covrse vmich, 1n -1z cace, vas v the
yorm of & horizonial woridht course. he tuial cross sec-
tion of t-e reinforcinT iron in toth cases gmounted to 5
sguare sentimoters. The 1yons vere 2.5 meters in lennth, .
thna axtending 25 centimeters into the suprortinr part of
i the test oblect on elthor sice of the oneninc snd were

furnished with straicht hooks on bota ends.
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eracks oecnr in the fist erches undey »
lesd thapn in Foth of the oiher typed.

2. The ?ra kin- logé€ in the apse of 2l) thres Tintel

cora lislta, avd thine the presence

“vmen mncez within the

ingerte »3 woll ag the srrancoment of the ninta

of dro%

s - o . sz ~ £
P emen mmbembola Amd Trismam o SR @ T YRS (VW T R et
RN b e e wToOen 20 s M 4

Maann restlhs are surrcizincg b oenclly erynlsined  The

A 3 ) "

teeelopment of the aynalke I fe e osaew in Liocrene 2y L, .

ard 4 i canerol ohuracter of the dastruedtion nraqress Is

mpeexlztely the some In all fipap cosan, The {leoure@rvints

ad plone fhe arpeks ~ive the ssnoneter reeliny ot vhileh e

(SRR ALY e e
28 enn Yo vacn frow the diecreas, feteriorttion ter’ns

in +21 thrae 1intel fect fynes vith the s»mecrance of o ver-
ttenl crock tovaerds the tetien In the cenver ol %¢ apan,
crvoad Yoo ha iepsile stresses fn 1he rasonry. The cepkest
sente 0l Hhe rwnenry pie nover ihe YTrlelr or the mortgr tut
iiate gren ol enptnet. Tn the flst erch, the oeovrrence of

ammant  MasnsY Ta. v,-,cl‘lﬂ'y. tAar T e vWisimarmie
b PR PR FIRES Fo ke L4 N Nt . L) R P O R

Aretimous verticnl infnts < hieh ertend fo the undér surface of

e 1intal, Trds carnlotely clarifies Yo Uiret rosnlt of

e arreriorts, “hese aave vertiesl foints iIn the [lst
cpe en:ltle ronic extanslion ov the cracks toverds the ton,
a=¢ in n 8 ort tine the Tlat eron is spliv from top te
1othon. Thereniter, tiie srrsn-e-ent of ‘he jJoints in ths
lover wurt of the lintel can nave no further effect; there-
{'are, Lhe vrocess of furiher deterioratlon 3z ldernticel for
the fivet cnf third 1intel) tyrmen,

After the ocourrence of th.e vertlcel craclt {or soretine

A st the rawe tira). horizontal cracks awnvear at tot> sides of

PERTRICTED
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the load openint: the lover mrt_ of the lintel is torn from
Ghakg Ufligs Lall. TR ‘;. Tend Anmame s, Toest $toa tam@masind
cmaqka ané 1:}13 ‘yartioal erachk ineream, vith the lormer
fialiir‘g of ff Tore or less almmtiy to the stutnent. Indest,
such o oourse of the cmm’a 1s to ke ernectad from tho fipe
eetion of the roin tension trajes bories.
of the croecks vermits the nresentatirn of o nle rigtuve
of the strcas Sistridbuiion for this lesdine vhase: the lin-
tel acts ss anarch, Phe pressinte CUTVEe Tunk, Ralne frow
bath shubnents, under the losd openint. The rorultent Tt
ernl s wear is taken up by the atutrents. In &1l the tects,
the destrustion of the lintels was couse? Ly chenrin- off of
tre shutrents, She resvltant ersolr sleeys rune betvenn ihe
rest object ond the f-undat
Lis-par: 3 on the lof%, and in Dioc-rem 4 on the rirht, Thog,
the welrht of the rtresirine lnaf is mwriuarily coierriaad W
the strencth of the ohutrent,

cinoe the coursas of the orescure curvels rather o r‘.urateiy
fotermined by the ereels, the laternl thymst corresponcing
to o sneclffc load con be eanslily coleulsterd. Jrredintoly
orior to the sheurin: of: ef the nbutvents the lo Lera U khrost
cvere e 20 toas Tor the tested ohjects with cenent norinr,
Tensurerents talon \ith Zeiss dlal ~au -es Indicate that tu2
shutnont shirte very little cdurin- the cxvorirent. The
strescos on the iron inzerts in reinforsed rrick lintols
thus reimin reletively low un to the poirt of fractura, snd
the incerts %ake up only s srmll percentare of the late~1
thrust. Towever, after the union retween the teast ot ject and
t0 founcstion is destroyed, the insertarust play the part
of a tension meriie> and, a3 such, absorb the entire srch
thrust. Pul they are not equul to 1% wndsT & Ylamst of

20 tons Titn sn Lron arnse zectinn of 5 squure centimeter,
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ot only the elcetic 1imit, but olss the tonslile strencin of

SERTIE T R Y ST VDV G A

the iron ip exowadmil, iulis
reim‘ar@mn‘t parmot increwss the stravpth of the ilntel.
To obtain o olear ploture of the iron inserts ir the

masonry, sevorsl roinforged brick lintels wore seb vo on

the f~unfation on roller bearinrs without The mortsr bindov,
The breaskine lnad in this csse vag 2 = 2% s4res less. Tele
aulstinrng shew that the iyon tension vwion franitnre ves Ity
reley the slestis limit, The lower breakins lond e neeriie’
ko ineormlete effast of ¥ie =nd hooks, iorrar © Inet rue
epofueced herein) shors tho fren Inssrte after tho errerle
ment, Yo c‘btain‘a Letter rerforunce np the nert of {ron
tngerts, the lron rust neok enly have s larrer arnss sectinon
T1t rmot be sceurely anchored In the =~esanry, In the tests
uncer usual ernditions, the presence of the iron inaertc
vas evicent whan, st the rorent of ceetruectlon, & chear
crack alwravs apnesred tetvmen the firct w1 ? second triel:

crurses = attrirutable to the ~ive of the end rorks {(Visoror L

«

4

e woct si-nificant Agta ol tained frorm the firet rervies
of tests are: Alt-ourh flat srchee vere satisfactor: ~en
1ime ~ortar vas used, they losi tholr usefulness with =«
ahanreover to ce-ent or cerentellre morusr, They racuire
=ore work, tire and exnenss, and nresent no aedvantc~es,
‘mgrefora, the use of flat rrehes swet Be avolded In valls
conastructes with cerwent or cerent-lime rorter. In all ceces
tmere the pperture in suck s well is to be bricced Ly ¢ Ilsy

A aren, thie tyro con be renleced b horimntél tLricy conrses.
T'se of reinforced triclk lintels can be conslcere¢ only In
serious cercs, nné then, upcn oconcition of sufficient iron
cross seotion ané satisfactory securin~ of tre iren ir tre

rasonry. In the secorcd series of exnerirents the lintels in

Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130014-2



[ : L) : “

L

Sanitized Copy Approved for Release 2011/06/09 :‘CIAu—RDP80—OO809AOOO600130014—2

glmple Taoonry were brasted mofe thepsw hiy. Yest ohjects of

4
i

sd e aps et §oana wsas 5y g, sy s baaey u. i 13
WL AQULE Bl 307G LAY e ntralitidug - hg VeLal e <

tests, It was shown that lessenine the effective helrht
ouickly deeresscs the bresbins losdg ?i(m\“ever‘, 8g was %0
te ﬁxmctéé af'téf the 1‘&59%%1‘1:‘:3 of exﬁavinm‘xvts, the (i
~ansinn, h, hag alrost no efi’act nron the rexi-vin Walers
Paeniah ., Tarthen srnerirents shonld olerdr ahe 2L
caristions in the sparn, stiffressand strength »f ivo abutient
v 2he Pegelin - lood, "he twe latber fecier~ nre of luportunce fo
1intela pesr the corners of Imildincs, lastly, toe effact
o rerestcet and dymsuie loady is eline cxoAnee,
E “ne serne of this artlele deos aot 21lpw Jeprhhiar Lyogte
| cnmt of thesr cuestions. fipon cormletior of the exrerivents,

e pegults vith cll pertinent fimres wiil e put:itahod o

rhe Amorntions of ire Vescsreh Tnstitute for 1)1 Puilding

L 1Pyad Seheldis, g D

> 2 Rudelf

rnoed Ahe phove tivle, ans

e fanepste une Tyon, Unak £, 1027, the results of tests in-

volvins experimsntal loains ol tnildine creund o1 o YTyidose
nile '9se 4r Vienns, snc oteervation of 4ve aetiling of the
cnraloted ot ject. Sinco tests of thet type with srall ané e
lur-e serfane loacs are tn Ye relanred, tae erccutinm of

the profect as 8 vhale and the evolvation of the ragulis
ant conclusions ¢ravn satisfy Yut litile in this csse. The
puthor of the treuztise :Zrmolf cones not concicer t:ese cone
clusiong [insls by presenting thewm ezpliceitly for discusclion

AndS ans -
ST SVrTe

stiane gunplerentery there-

RSSTEICTED
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m™e first item is that the Ztern rrownd tegher, srec-

; P SV P S, DR F U e v Fan 4 A a e o
Sde oo AalURLALLS TLRNTAITO O, R A RAS " :

congicering the report returned by offinlal coiesioner

plerbsumer to the Auvstrisn Nommlittes -on Construction Mrlin-

¢iples vnich rmakes no meniion of the some tes¥, vl re-

cormands slnd tests, it mey bhoconeluded that the Stern grouncs

tasting aprarstus w111 soon no lgneer e tive sbandszd, apcd fo cov

stuntly lostn: adharente oven in Austris. ihus the uestion

Neene of cladt? owuy vlbdmarely Yo cdeclded ire faror o opn Yoot
Le aoncerns the srecuvition in renersl of the oot comra e

ed b Yelwm, ite fundamzmtal lack le priqavily In thoe starsss

of g1l orecise Infarmatlon on the c%nln:lcal vrotila ol e

miigine site, and on the vhysical vropertles of oo woll

. Th zeems entirely oblh of e aness

tiny to vent to estirmte tha rehavior of the comaleted rurno-

ture in reference to the construction rround on he tails

of test losds v'th a small sarface, "ith the corpleted naria

\ of *he fonndation —eseurins T.0 x 2.5 refers the thliclkness
of the suncortine crevel iuyer 1s only 2.2-2.4 =etore; vl
’ leny, tlue clov, etec., 1lies Teresth rerming vnglopdfioo b
con re geep fror Liaorew 1 that the ~revel luyer 1o delerms
b

1native for the tearine pressure in lne ense of the tonit
ohlect, oné the clay layer ig ceterninmative for the agtust
structure. T™e ~ravel laver 1s only inserted retveen, asg
1t “even

A1 sinvin- rules, as thoce of Toussinesg~Schlelcher,

©e verzasri, and ¥osgzler, clted t) Telr, cnncern hororeneots
.. strata of rrout thiekress, Tharei'ora, trey are not lrmecdi-
ately annliceble In this coge. "he metilemont iIn the suppert-
in~ ¢ravel luver ncculs uccorﬁinr to different ries thon
the sinving of the substratifled los: :nd ¢loy lsyera,
. -7 =
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he relatfvely ?ear se%tl& ﬁnt in ths omrse of & halfl
;rnn f%mn1hﬂmn hwﬁwaﬁvwaw4¢ +mmn1nn Vrv%jeaﬁwtlnﬁiWPJP“
bslanﬂe themmelvas qnly in the cn1zse mf time . “od the sand
sunatun,bhan thicker, the tndtiol geth 1emant of Hic Tinish~
ed strusturs ?Jsulﬁ hswe bsen greater, #inece chenrsz of Torm
take nlace quielly in sant s0ils, hﬁt very slovly in oohe-
sive solls.
~he raneral iz for the depsndence of sinking B uvon
the size of the 1&&1 aupfore ¥ with conztant sneelfis sround .
nresaure Pa » M2l is represented in Diseror 2. trom s nel«
rain surface aize on, the sintirs rersins gonstant btecsnge
the inflnence of the Porfer on fhe ghancea of form Slsuppears.
voeglev, vho includes the sralil surfosesin the mle,
e ] ' ‘ ct-ten this 68 frllowrs: “The sinting Inercuess Wil Lne RNV
eter. Tor very ~rest surfaces, fhe simsin- esonronches 4

‘ape on, tho inflne

\_,

1imit, so ket from & cerbaln clrze sur
cnee of the ¢ilavster becomes nroctieally unnotic.aiie.”
" ~orza~hi, vhio omits the srsll curfeces fron the mile, W
saye: "In covpleiely nonccherlve aollg, the sirze of the
surfsce sluve u very sioll pert in a settlement cunger’ V1
a cortsin lonadin- unit.” "he vesltz of Teint's erprovirert
Ao not in the lesst sontraciect "all these theoremg,” "Tlch .
he terms uvnsetisfactopy. Father, ther octually confir:
thet the sin*in: of the lar~e lags curfaccs I8 greater than
tMat of the srall test surfe~cs under congtant stnndere
rregsnre BPg. In edritinn, there ars ernirjeal theorems
stute? by "erpa-ki and Yoerler, v-ich must recelive only o
3hurn§r ca~mrehrnaion end 12-1tntlion =g genr gs sufTiclent »
axporirental busce are awveilable. tarein way lle ite clor- '
o

Sas.  mwa
Ot 1

1rionsirn of the rmost cuisivedins Alifarences o=

. thieory ane yesetrdn,
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- 5‘ -u» ;H*Cw» e ey e ﬂw: ,-.ﬁma»w.u ,..f ik T T e

“ihg “rnun* as in %ha ense of nhm niae%ie»*aw*“nﬂza semlangoe .
shig remnersd tFﬁDS{@Pﬁﬂcn Tron eoltd nrieats to 811 types
of Bnt3fne rround i paturelly net mmmmm. 1% 18 tos«
sible Ter th¢m 9m nigg,sﬁnrﬁxinaﬁa veluans only fop soils
rhich povroach solid hodles “oth in mechanieal styeneth and
elaatle Behav;nr, | k

1t can be wﬁn t’rm nxagmm 2 that the numerieal dependense

of the sinking upon the surface vith the same P, is alac dependent
gnon the Censity of the stretiffcation (t1-ht sand = Yonee
snrd’, T%,is’tﬁerafnf& necesséry to Cétwrmiﬁa myslcel
mmericsl cate for the soll. layers in undlsturhes sirate-
ifi{cotions snd s8¢ to the t: st rerort. igha =061 58 Topuye
¢clly sanc on the ri-ht benk® anc "coarse, {irely stratifled
rravel on the lelt tank®, etc., sre rrscticnlly vorthless.
e grest difference of the solle on torh tsnks in thelr
conduct relotive %o the test loocins shevs aseurstely the
velrhty influence c¢f the ityve of stratification, relstive
density, strusture, content of vaghable constituents, etc.
»eim nlso cstates the simificonce of structure char-es
after the_initial lonciurn. Yowever, 1t rust be consicered
that the surface vith PbA: 3 %r/2q e alreacdy loads the
~rouné at Dcrit,u. i,e,, lhere is only e throufold security
c~ainst sin¥rin~, vhile ~ith the larce f-mnéation surfucoe
there 1s doudbtless a crnsiceratly grester security
agpinst aucden, severe sin!%in(;'-in. herofors, the mround
under the srall surface is, v1th the sere To, in & ~ueh
nore orlbioal loadin” ;hase than um‘er the larre suriace.

.8 a result of the merrinal iniluences; t":e fatpritation

oo
TT¥
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in ‘the' *boim& benous amich Srme'ber« There evolves an aron
ﬂf' apapsatin A4 aty “hnriw"e. ymm ‘.-MH iﬁ rwﬂww dhomac thic
31&3#1?; uerez m~ "the size of tnn 1o ded wri‘aoe does
nat change ﬁmdamsntally" in relstion to the ‘cgmpreasion
pmccas. but qunmitutiwlv c&mnﬁea vemv mch; and tnet Is desisive.
Tor un thaaa masnna, the. test sxarmle deseriresd nere
shows very cia@rly thet 1t ia entirﬂ ¥ i umai; le to 2t ia Phyoagn
one test loading an sccurate ploture of sll faeinry Jeto:
minste of future =zettlement of the shruoature,
~he ~round watcr hos cconziderable Inflvence ca il hoow
inz potential of the sandy £0ll, g has 1ittle %o <o = 1th
1ts comprossitility; thus It msy influence the gintins but
little. ‘
It nppeere thet oo little irportance hss been oliritub-
o¢ the time factor vhen desling with coliesive 30ils,. Load
and unlond perlods of 1 ~ 2 hours arc much too short slosec
8 this leads to i-norin: the influence of time.
These ohservatinons, with thic exu"*rle, ghovld ivdficn
how necessary it ia to ss% up rules for the underuval-in- of
thaet typo of loain- exparirent, so thct all dats for o
ascientifto-technical and vroctleal-technical evaluation
of this test are brousht up in time. Only then will such
test losAinms obtsin the sorrect value and corpletely ac- pe
enmmlish their purpose. Tlerbaumer's above-msntionsd tres-
tige anpeors to wro~ise such rnles for Austris. T4 may be
° of i1aterest hero that st *his time diractives are elar
. worked out in the Soviet Union whieh will mmke oblizatory
throushouté the tnion the executinn of soil examinations,
toet loading, and settiiug measurements on rinished strne-
turns. On tne basie of her sconomic organlzation whien . G

unitsos =1l cometruckion agencies in onme national hend

8 - 10 -
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orranization, Musgla «;J}l .,ae; i‘ firat nekion dn 2 noaltlon

5O G1iulhy LuE wos
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Prate

vow Tuasin leg éxeriine pooud enowsy o affes
featicn m her motuasl Torburses sog o desreass Ber ro-
anirerment " povefmn dulk metboinl. Tn adaivien, lerge in-
Aurtrisl piants smvsnrinp-im np wich are, as o rule,
ails 2ecording o ‘"wv‘f"n medels , and not Infrequently,
aecordine Lo 51@1”*1&3‘; mthoc‘xz. Toreirn sourees furnish e
oc«u;vwﬂ,o Thin areet ﬁs trpoartort Lo onr etantry at the
nre-'.:s:z:t tir"*Q sud 4% will rernin 4hws, probably bscoming
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